
CLAIMS 

WE CLAIM: 

A method of fabricating a MEMS structure, comprising the steps of: 
(a) providing a wafer having at least a first layer and a second layer; 
removing a portion of the first layer to form a bridge member; 
after step (b), attaching the wafer to the upper surface of the 
subsfh*at^5 form a composite structure having an internal void formed therein, 
wherein the bridge member is aligned with the internal void; and 

[(d) etching through the upper layer wafer around the periphery of the 
bridge member to break through into the recess, thereby releasing the bridge from 
the subs^ate. 

2. The method as recited in claim 1, further comprising depositing a 
conductive layer onto the wafer. 

3. The method as recited in claim 2, wherein the conductive layer is selected 
from the group consisting of aluminum, copper, silver, gold and nickel. 

4. The method as recited in claim 1, wherein the wafer is selected from the 
group consisting of silicon, silicon carbide and gallium arsenide. 

5. The method as recited in claim 1 , wherein the substrate is a non- 
conductive substrate selected from the group consisting of glass, high resistivity 
silicon, crystalline sapphire, and ceramic. 

6. The method as recited in claim 1 , wherein the substrate is a conductive 
substrate selected from the group consisting of silicon, silicon carbide, and 
gallium arsenide. 

7. The method as recited in claim 1, wherein the void is formed by pre- 
patterning a recess into a surface of the wafer prior to step (c), and bonding the 
surface to the substrate. 
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8. The method as recited in claim 1, wherein the void is formed by pre- 
patterning a recess into a surface of the substrate prior to step (c), and bonding the 
surface to the wafer. 


9. The method as recited in claim 1, wherein the recess has beveled edges. 

10. The method as recited in claim 1, wherein the bridge member comprises 
an insulating material. 

1 1 . The method as recited in claim 10, wherein the bridge member comprises 
silicon dioxide. 

12. The method as recited in claim 1, further comprising etching an alignment 
hole into the wafer. 

13& The method as recited in claim 12, further comprising thinning the 
suKstrate such that the alignment hole extends entirely through the substrate. 

14. 1 The method as recited in claim 1, wherein step (d) further comprises 
forming a conductive member extending from the bridge and separated from a 
stationary member via a variable size gap. 

15. IThe method as recited in claim 14, wherein the conductive member and 
stationary member are electrically isolated from one another. 

16. A mecbod of fabricating a MEMS structure, comprising the steps of: 
(m providing a wafer having at least a first member and a second 

member; \ 

(b) l removing a portion of the first member to form a bridge and a pair 
of spacers defining a recess therebetween; 

(c) \ attaching the spacers to a substrate to form a composite structure 
having an internal void formed therein, wherein the bridge is aligned with the 
internal void;tand 

(d) fetching through the second member around the periphery of the 
bridge to breakthrough into the recess and release the second member from 
mechanical communication with the substrate. 
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171 The method as recited in claim 16, further comprising etching an 
alignmen| hole through the first, and second layers and substantially through the 
sub; 



18. \ The method as recited in claim 17, further comprising thinning the 
substrate such that the alignment hole extends entirely through the substrate. 

19. The method as recited in claim 16, wherein the first member comprises a 
first layer and a second layer of selectively etchable materials, wherein the first 
layer is etched to form the spacers, and wherein the second layer is etched to form 
the bridge. 

20. The-methGd-as-reeited4n-^ 
insulating material. 

21. The method as recited in claim 20, wherein the second layer comprises 
silicon dioxide. 

22. The method as recited in claim 19, wherein the first layer is selected from 
the group consisting of silicon nitride and polycrystalline silicon. 


23. I/^he method as recited in claim 1 6, wherein step (d) further comprises 
fortnm^^conductive member extending from the bridge and separated from a 
stationary member via a variable size gap 



e method as recited in claim 23, wherein the conductive member and 
member are electrically isolated from one another. 

25. The method as recited in claim 16, wherein the second member comprises 
silicon. 

26. The method as recited in claim 16, further comprising depositing and 
patterning a conductive layer onto the first layer. 

27. The method as recited in claim 26, wherein the conductive layer comprises 
aluminum. 
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28.1 The method as recited in claim 16, wherein the substrate is selected from 
the group consisting of glass, high resistivity silicon, crystalline sapphire, 
crystalline silicon, polycrystalline silicon, silicon carbide, or ceramic 

29. \A method of fabricating a MEMS structure, comprising the steps of: 

«a) yaroviding a wafer; 

(cm / Jfonning a pair of spacers at opposite ends of a surface of the wafer, 
wherein tire spacers define a recess therebetween; 

(c) \ depositing a layer onto the upper surface of the wafer in the recess; 

(d) 1 etching a portion of the layer to define a bridge; 

(e) 1 attaching the spacers to a substrate to define an internal void; and 
CO jbtching_thro.ugh Jhe wafer. into the void around the periphery of the 

bridge to release the bridge from mechanical communication with the substrate. 

30. The method as recited in claim 29, wherein the layer is insulating. 

3 1 . The method as recited in claim 30, wherein the layer comprises silicon 
dioxide. 

32. / T&e method as recited in claim 29, wherein step (f) further comprises 
producl^g^ stationary conductive MEMS element attached to the substrate, and a 
m^able conductive MEMS element supported by the bridge. 

33. / method as recited in claim 32, wherein the conductive member and 
statfbnary member are electrically isolated from one another. 

34. The method as recited in claim 29, further comprising depositing a 
conductive layer onto the wafer. 

35. A method of fabricating a MEMS structure, comprising the steps of: 

(a) providing a wafer; 

(b) partially etching into a surface of the wafer to form a recess therein 
disposed between a pair of spacers; 

(c) depositing a layer onto the surface of the wafer in the recess so as to 
form a bridge; 

(d) attaching the spacers to a substrate to define an internal void; and 
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(e) etching through the wafer into the void around the periphery of the 
bridge to release the bridge from mechanical communication with the substrate. 


36. The method as recited in claim 35, wherein the layer is insulating. 

37. The method as recited in claim 36, wherein the layer comprises silicon 
dioxide. 

38. The method as recited in claim 35, further comprising depositing a 
conductive layer onto the wafer. 

A method of fabricating a MEMS structure, comprising the steps of: 
(a) providing a wafer having at least a first and a second layer; 

(c) I providing a substrate; 

'c) l/etching a recess into a surface of the substrate; 
I) after step (b), attaching the wafer to the surface of the substrate to 
form an internal void such that the bridge is 1) disposed between the surface and 
the seconcftlayer, and 2) aligned with the void; and 

(e) 1 etching through the second layer around the periphery of the bridge 
to release th% bridge from mechanical communication with the substrate. 

40. The method as recited in claim 39, further comprising depositing a 
conductive layer onto the wafer. 

41 . The method as recited in claim 40, wherein the conductive layer is selected 
from the group consisting of aluminum, copper, silver, gold and nickel. 

42. The method as recited in claim 39, wherein the wafer is selected from the 
group consisting of silicon, silicon carbide and gallium arsenide. 

43. The method as recited in claim 39, wherein the substrate is a non- 
conductive substrate selected from the group consisting of glass, high resistivity 
silicon, crystalline sapphire, and ceramic. 
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44. The method as recited in claim 39, wherein the substrate is a conductive 
substrate selected from the group consisting of silicon, silicon carbide, and 
gallium arsenide. 


45. The method as recited in claim 39, wherein the recess has beveled edges. 

46. The method as recited in claim 39, wherein the bridge member comprises 
an insulating material. 

47. The method as recited in claim 46, wherein the bridge member comprises 
silicon dioxide. 

48. | /Vfhe method as recited in claim 39, wherein step (e) further comprises 
proHifrang a stationary conductive MEMS element attached to the substrate, and a 
movable conductive MEMS element supported by the bridge. 

A. The method as recited in claim 48, wherein the conductive member and 
stamomHw member are electrically isolated from one another. 



50. 1 \fhe method as recited in claim 39, wherein step (e) further comprises 
formmg a conductive member extending from the bridge and separated from a 
statiomtry member via a variable size gap. 

The method as recited in claim 39, further comprising etching an 
Lentiiole through the first and second layers, and partially through the 
subsfrate. 

52. \ The method as recited in claim 51, further comprising thinning the 
substrate such that the alignment hole extends entirely through the substrate. 
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